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Inorganicsemiconductordevices,materialinl10mOgeneityoriginatingfromdefTect,impurity,

andgrainboundaryresultsinspatialfluctuationinthebandstructures.Ithasbeenwell

establishedthatthespatialnuctuationdram aticallyimpairsdeviceperfわrmanceof,forexample,

Carriermobilityandthresholdvoltage.However,nodirectobservationofsuchnuctuationis

reported.Herewereportdirectobservationofthespatialdistributioninthebandstructureuslng

STM/STSandKFM.

Apentacenethinfilm waspreparedbyvacuum depositionatroom temperatureonan

alkanethiolself-assembledmonolayer(SAM)onaAu(111)substrate.UsingSTM,Weconfirmed

thatpentacenemoleculesareorderlypackedwithatomicsteps(Fig.1).FortheSTSmeasurement,

I-Vcurvesweremeasuredatdifferentareas,andthedI/dV-Vcurveswerenumericallycalculated

(Fig.2).Toobtainthespatialdistributionofthebandstructure,thevaluesofdI/dVfTordifferent

Vswereimaged(Fig.3).

ThedI/dV-V curvesrenectthatanew state(gapstate)isformedinthebandgapof

pentacene.Thespatialdistributionofthegapstatehaslittlerelationwithsurfacetopography.We

foundthatthegapstatelocatesatthedefectintheSAM.WeproposethatthegapstateorlglnateS

fTromthehybridorbitalbetweenpentacenemoleculesandAuatoms.

Thenweobservedthesurfacepotentialf♭rthesamesampleuslngKFM.Wefoundthatthe

surfacepotentialhasasimilarspatialdistributiontothegapstate.Thisindicatesthatthecharge

transfermaybeoccurredviathegapstate.Detailswillbediscussedatthepresentation.
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Fig･1･STMtopographyof Fig･2･dI/dV-Vcurvesfordifferent Fig･3･dI/dVimagefo r sample

pentacenethinfilm. Squared areasdrawn in Fig･1･ V oltageofO･8V･
Egdenotesbandgapofpentacene.


